Ascorbic acid and flavonoid-peroxidase reaction as a detoxifying system of H(2)O(2) in grapevine leaves.
Biosynthesis of both ascorbic acid (AsA) and peroxidase activity were induced by light in cv. Sultana grapevine leaves. Induced peroxidase activity mainly involved basic isoenzymes of pI 9.8 and 9.6 and catalyzed the oxidation of flavonoids like quercetin and kaempferol and derivatives of hydroxycinnamic acids such as ferulic and p-coumaric acids, but not AsA. However, the peroxidase-dependent oxidation of ferulic acid and quercetin was temporarily suppressed by AsA as long as it remained in the reaction medium. Kinetics and spectroscopic results indicated that AsA was oxidized to dehydroascorbic acid only in the presence of phenols or flavonoids, and did not interfere with the catalytic activity of the peroxidase. Ascorbate peroxidase isoenzymes (APx), whose activities are widely considered central for detoxification of H(2)O(2) in most plant cells, were not detected in grape leaves extracts. The significance of light stimulus on peroxidase activity and leaf AsA content is discussed in terms of a flavonoid-redox cycle proposed as an alternative system to detoxify H(2)O(2) in grapevine leaves.